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CHAPTER I 
THE PROBLEH 
CHAPTER I 
THE PROBLEM 
Purnose. The purpose of this thesis is to construct and 
evaluate items to be used eventually in a non-verbal paper-
and-pencil test of adult intelligence. 
Scope. The 62 items will be built on the basis of 226 
pictures representing familiar objects from 22 different cate-
gories. The items will be built in such a way as not to 
measure any outcomes of formal school training . They will be 
arranged in a series of three subtests. Each subtest will 
begin with several "entree" items to help the subject under-
stand the directions. The score of these "entree" i terns will 
not be included into the total score . The instrument as a 
whole will have an answer sheet and a punched scoring key to 
make objective scoring possible. For the purposes of this 
thesis, the instrument will. be tried out first in verbal form 
on a group of 117 adult subjects to investigate: 
1. The objectivity of the items 
2. The internal consistency of the test 
3. The clarity of directions 
4. The time required for administration 
Definition of terms. 
a. Intelligence is believed to be the innate 
capacity of men to learn and to use the learning 
outcomes for the solution of new problems. ·since 
research indicates that intelligence is neither 
one simple ability nor one uniform function 
identical for all persons in all situations, any 
single-sentence definition as the one given above 
must be viewed only as a generalization or as 
an approximation of the true facts. For the 
purpose of this study it was assumed that fac-
tors such as the ability to see things in their 
various relationships and the ability to do in-
ductive and deductive reasoning constitute, with 
other abilities, what is known as "general in-
telligence" and are therefore positively related 
to it. 
b. A non-verbal test can be given without the use of 
language, either oral or written, or of abstract 
symbols such as words and numbers, by either the 
subject ox the examiner. 
c. For the purposes of this study an adult subject 
is one who has reached his 16th birthday. 
9 
Justification. Since the United States is one of the mos 
heterogeneous countries in the world, verbal intelligence test 
ing of adults has proven to be inadequate and in many in-
stances impossible. A non-verbal test might therefore be par-
ticularly useful to those working with the foreign born and 
also to those working with individuals handicapped by speech, 
reading or hearing difficulties. There are about eight in-
struments of this type on the market at the present time. The 
standardization data concerning adult subjects are mostly in-
adequate . None of the tests has been devised primarily for 
adults . Therefore , many are claimed to have too low a ceiling 
or ambiguous items. 
Recapitulation . This thesis constitutes an attempt to con 
struct items for a pictorial intelligence test for adults and 
to select those which would be free from ambiguity but which 
may still be discriminating among normal adults. 
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CHAP~R II 
CH.APr::'ER I I 
RE'TIW OF RES}J.b.RCH 
Theori es of Intelligence 
Definition of general intelligence , far from being a mere 
theoretical question , is one which enters immediately into 
any practical ttempt at measurement . 
Since the times of Binet and his first intelli gence scale , 
psychologists have tried to discover and define what it is 
they have been measuring by the dirferent so- called intellige 
tests , but there is still no agreement as to the nature or 
intelligence . 
. 1 In 1921 , a symposlum on this subject was conducted and 
many leading psychologists were asked to express their views 
as to the nature of intelli gence . Thorndike defined intelli -
genae as the power of good responses from the point of view 
of truth nd fact . To Colvin , Porteus and Pintner it meant 
~daptability to one ' s environme nt . Terman believed that it 
was the ability to do abstract thinking . Carroll said that 
intelligence is the ability to see things in their various re -
lationships , to think completely and coordinately in such 
way as to produce a conposite , or more or less unified re -
action . 
1- , "Intelligence and its !:easurenent- · Symposiuo", 
JOUrnal-of ~ducational Psychology ( 1~21) 12 :1 23-14? 
======~-~==~==========================~~====~~~3 
l 
Spesr~an's studies seem to indic~te that intellisence tests 
measure one gener l factor as ell as several specific factors . 
mhe single common factor w s desi€nated by him as g( general 
factor) hile the others ere known as s factors( specific fac -
tors . ) His findin€s have been causing much controversy. 
GodJardctried to define intelligence by studying the con -
ditions under which one solves most of one ' s problems wisely . 
He believes that intelligence is the power to acquire infor -
mation, organize it in the mind and use it when necessary , or 
in other words , intelligence is the degree of availability of 
one's experiences for the solution of immediate problems and 
the anticipation of future ones . 
Later studies of intelli~ence were concerned ':lith discover 
ing the different mental abi l ities which supposedly co~pose 
intelligence . Thurstone3 concluded from his factori l studies 
that there seems to exist a certain number of special abilities 
that can be identified as primar y mental abilities , more or 
less independent of each other . He believes that he has 
isol ted seven of these primary aoilities or factors con-
1- c . Spe:1rr:an , The bi l it i es of :Lan , The Hacmillian 0ooptmy , 
Ne York , 1927 , p . 136- 221 -
2- H. H. Goddard , ••'Vhat is Intelligence?", .Journal of Social 
Psychology (1946) 24 : p . 5l- 69 
3 - L.L. Thurstone , Prima~r t ental Abi l ities , The University of 
Chicago Press , 0hicago , 1938 
stituting intelligence, namely: 
1. Space 
2. Number 
3. Verbal factor 
4. Memory 
5. Induction 
6. Getting closures 
7. Flexibility of closures 
Spearman's "G" factor might, according to Thurstone, be repre-
sented by the inductive factor and the two closure factors •. 
Thurstone's theory of primary mental abilities is by no 
means the last and perfect theory . His seven mental abilities 
have been studied by other investigators who found high cor-
relations between them. Morrow1 concluded on the basis of his 
studies that the primary mental abilities, instead of existing 
independently, are in dynamic relationship with one another. 
He believes that there are specific and group factors which 
are coordinated through the presence of a common factor. 
Goodman 2 also believes that Thurstone's seven mental abilities 
do not exist independently but rather that there is a general 
factor present. Indeed, Thurstone 3 himself admits later that 
underlying his special abilities there seems to exist some 
1-R.S . Morrow, "An Experimental Analysis of the Theory of In-
dependent Abilities", ~ournal of Eudcational Psychology(l941) 
32:p.495-5ll 
2-Ch . H. Goodman, "Factorial nalysis of Thurstone's Seven 
Primary Abilities",Psychometrika(l943)8:121-l26 
3-L.L.Thurstone "Theories of Intelligence" ,Scientific 'II~onthly 
0 
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central energizing factor which promotes the activity of all 
1 the different mental abilities. Mursell believes that mental 
measurement is easier under the assumption that some kind of 
general ability exists. Such an assumption provides a better 
working concept in our endeavors to deal with human nature. 
The quest after the true nature of intelligence is a worthJ 
scientific occupation; but, until success in this direction is 
achieved, it is pertinent to keep in mind the assumption that 
intelligence tests are measuring a functioning complex rather 
than a defined entity whose nature and structure are known. 
An intelligence test, as defined by Durost 2 is: 
" a collection of problem situations based 
upon general rather than specific experience, 
presented under standard conditions, and 
interpreted in terms of the performance of 
a representative norm group . It does not 
measure the inherent mental capacity ." 
The foregoing discussion as to the nature of intelligenre 
indicates that there is no general agreement as to what in-
telligence is. General intelligence is still a vague concept 
and it may properly be considered from many different though 
by no means conflicting viewpoints. The need for further re-
search in this direction is obvious. 
1-J.L. Mursell, Psychological Testing ,Green and Co., New York , 
l947,p.69 
2- W.N. Durost, .. Tests and the Junior High School Guidance 
Counselor", Test Service Notebook (l948) No.2:p.l, · orld Book 
Company, Yonkers on Hudsnn ,l948 
iS 
Measurement of Adult Intelligence 
A.Major problems 
Definition of intelligence becomes particularly important 
when one attempts to measure adult intelligence, because one is 
at once confronted with a wider range of criteria against which 
the definition may be checked. 
Cattell1 offers what might be called a "two-factor•~ theory 
of adult intelligence. He believes that adult mental endowment 
is of two kinds, the chief characteristics of which might best 
be connoted by the use of the terms "fluid" and "crystallized". 
By fluid ability he means a purely general ability to dis-
criminate and perceive relations between any fundamenta ls, new 
or old. This ability increases until adolescence and then slow 
ly declines. Crystallized nbility consists of discriminatory 
habits long established in a particular field, origi nally 
through the opera tion of fluid ability, but no longer re quiring 
insightful perception for their successful operation. He be-
lieves further tha t int elligence tests test at all ages the 
combined resultants of fluid and crystalUzed ability. In a dult 
life, the peaks of performance are determined more by the cr 
lized ability. 
1-R.B. Cattell, "1.:easurement of Adult Intelligence'' , 
Psychological Bulletin(l943)40:l53-179 
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While this theory is rather interesting, it seems reason-
able to suppose, in view of the recent factorial studies, that 
both fluid and crystallized ability are again compounds of 
several special abilities . Research even indicates tha~ each 
of these abilities has its own rate of development and decline. 
Since this problem is a basic one in measuring adult mental 
endowment, it appears necessary to discuss it more extensively 
in this review. 
1. The problem of mental decline or d~ter~~ation. De -
termination of the development and decline of intelligence has 
been one of the most difficult problems in measuring adult in-
telli gence. It seems that the reason why most of the adult in-
telligence tests do not satisfy the current needs may be found 
in lack of kno~ledge about adult intelligence and its decline. 
It has been demonstrated by some of the recent studies 1 
that different test performances reach their maximum develop-
ment at different ages and show different courses with age . 
This very interesting discovery is one whi ch certainly challe 
future work, because the facts are a necessary ba sis not only 
for an understanding of mental functioning in the adult years, 
but also for the solution of practical questions as to the type 
of work the older person can best handle and the difficulties 
he is likely to meet. 
Two general findings, however, must be kept in mind . Firs 
the changes during the adult years, at least up to the age of 
1- D. ~echsler, 1'easurement of Adult Intelli gence, illiams 
and ~ilkins Co ., Balt i more, 1941, p . 2l 
sixty , are slight in relation to the changes durin~ childhood . 
Secondly , there are great individual differences . 
Perhaps the first estimate of the age at which intellectue 
gro th in general reaches its peak l as made by Terman , in the 
standardization of the Stanford Revision of the ~inet Scale . 
He believed that the peak as reached some here bet~een 13 to 1 
years . During the later standardization of this scal~2 the 
authors foun that the yearly gain in the scores on the scale 
bec~~e rel~tively small by the ge of 15. In keeping Tiith the 
fact that aJe i.provenent ceases gradua lly rather than bruptly 
certain dapt tions of the scale had to be made . Later studies 
presented evidence to the fact that the li~it of ment 1 growth 
3 
varies ith the particular test employed . Thorndike measured 
8564 children , mostly students in grades ll and l G. His result 
indicate a p rabolic curve of mental gro~th , risinc rather ab -
ruptly from six to fifteen years and then approaching a plateau 
He concluded that mental growth continues subst ntially un-
diminished at least to the end of the high school period . Free 
man , employing the Otis Test , found like ise that there is men 
t 1 ~ro th at least until 18 years of age . 5 Wechsler tested a 
rather lar e se.:aple of adult subjects and found , using his 
1 - L. ':'err:,cn -and y ;;:- l_errill , l :easuring ~tellipence, Houghton 
r·ii'flin Co ., Boston , 1916 , p . 32- 34 
2- Ibid ., l93? , p . 30- 31 
3- E . L. Thorndike , "On the Improvenent in the Intelli'"ence Scor s 
from ~ourteen to ~ i ghteen' , Journal of Educ tional Psyoholo-
[Z (1~~3)14:513-~16 
4 - F . - . I'reeraan , J.·ental Tests , :Iou-;hton ifflin o ., Ca bridc;e , 
l 26 , p . 359 
5- ::> . eohsler , I~ea surer.Jent of dul t Inte llirence , illiaos and 
· ilkins 8o ., Baltimore , l 41 , p . 21 
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Bellevue Scale, that the age of maximal functioning mental abi-
lity falls between 22-25 years but that the psychometric dif-
ferences between ages 15 and 25 are generally so small and in-
fluenced by so many factors that they should be disregarded for 
all practical purposes. s regards the various mental abilitie 
supposedly measured by his scale, he found that the age at whic 
the maximum is attained varies from ability to ability but that 
it seldom occurs beyond 30 and in most cases it is in the early 
20's. Once the decline begins, it progresses continually. 
Bet een the ages 30 and 60 it is more or less linear. The 
author believes , however, that what one has lost through a fall 
ing off of mental ability one may replace to a certain extent 
by acquired practice and knowledge, but the fact remains that 
mental endowment is deteriorating at a constant rate. His find 
ings indicate further that certain abilities deteriorate at a 
slower rate than others. Some of his sub-tests' scores (thooo 
on Comprehending, Information,Assembling Objects, Completing 
Pictures and Verbal Test) did not change as much with age as 
those on Digits For ard and Backward , rithmetic Reasoning, r-
ranging Pictures ,Block design, Similarities and Use of Digit 
Symbols • 
. eisenburg1 came to similar conclusions. He found that th 
l-0. Weisenburg , Adult Intelligence, The Commonwealth Fund , 
New York,l937 ,p.l55 
II 
most marked changes with increasing a ge are the declines shown 
on the analogies and on the non-language tests. He concludes 
that it seems probable that the peaks in the development of the 
performances involved are reached early in life. However, the 
e~rlier declines on the non-verbal material were found to be in 
significant at any one-decade or two-decade interval; but most 
of them were significant for the interval between t enty and 
fifty . 
More studies of this kind are needed to prove that the de-
scribed changes are caused entirely by the influence of age and 
not by other factors. 
l Another study has been reported rather recently by Sward. 
She compared a limited sample of 45 superior men between the 
ages of 60-80 with a similar group of men between the ages of 
25-35 . She concluded that individual differences are, without 
exception, far more impressive than age differences. In genera , 
the older group surpassed the younger one in word knowledge or 
general vocabulary which is probably the result of more ex-
perience on the part of the older subjects. The changes are 
exceedingly gradual . Taken as a whole , this study indicates 
that, at least within the upper ranges of ability , an impair-
ment of the "higher mental processes'' is by no means an in-
1-K. SwaHl, ''Ment-al Abili tyin Superior Men", American .Journal 
of Psychology{l945) 58:443-479 
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variable concomitant of the years beyond sixty. 
Needless to say, the need for research on intelligence de 
terioration is great . More longitudinal rather than cross-sec-
' tional studies would be desirable. Also , the relations of dif-
1 
ferent abilities to each other should be studied. 
There are , however, other problems involved in adult in-
telligence testing, the existence of which might have slowed d 
research in this field . Discussion of some of the problems 
follows. 
2. The problem of sampling. While the school population 
is comparatively easily accessible for testing purposes, the 
difficulties of testing sufficiently large numbers of adults is 
obvious. Some of the earlier attempts to measure adult intel-
ligence confined themselves largely to the testing of special 
groups of adults, such as inmates of prisons or mental hospital • 
Other studies were done on college students. Such samples wer 
obviously not representative of the whole population, and the 
sults obtained are almost meaningless as far as the "average" 
adult is concerned. 
Furthermore, it was often assumed that any adult populatio 
is as relatively homogeneous as a given school population. 
fact that the adult subjects differ much more widely in educat 
knowledge, skills, interests, experience and general outlook 
as largely disregarded. So, while it is presumably true that 
intelligence has the same universal characteristics in children 
and adults, its manifestations in the lat te r become more compl 
diverse and specialized. This is one of the chief reasons why 
it is harder to deal with adult intelligence by psychometric 
techniques. 
The only study which included rather large and fairly re-
presentative samples was the Army testing during World ars I 
and II. Even this testing has been criticized for the rather 
poor instruments used and for the presence of some "bias" in th 
samples tested. 
3. The problem of test contents and~a-~~ni~t!~tio~. In 
the early attempts at adult testing it was assumed that the ad 
can be tested in a similar way as the child. Tests were employ 
ed which were originally devised for and standardized on 
younger age groups . Their validity was checked only against 
school achievement . The problems in the tests were too "school 
like" and therefore uninteresting and meaningl ess to adult sub-
jects. Predominantly verbal tests have been employed requiring 
manipulation of symbols rather than understanding their mean-
ing. Some of them obviously measured the results of verbal 
school training only and penalized less educated subjects. Also 
the fac~ that the average adult is unused to test situations, 
often emotionally resistant to them, uninterested in competiti 
1 
and speed, and, as Cattell says , less likely to be test 
1-R.B. Cattell, "Measurement-of Adult Intelligence", Psycho-
logical Bulletin(l943) 40:176 
22 
sophisticated, and to be acquainted with the latest"fashions" i 
intelligence tests, have not been sufficiently considered. 
4. The problem of interpreting test results. There have 
been many objections to expressing performance on an intelligen 
test by a single number such as the customary I~ . First, pro-
bably no single test now avai l able measures all of intelligen~e. 
Furthermore , if we assume that different mental abilities have 
different curves of growth , it seems reasonable to suppose that 
at diffe rent ages the intelligence tests measure different por-
I tions of intelli gence. . echsler1 believes that as the individ-
ual grows older, the customary intelligence tests measure less 
and less of his global intelligence. He also objects to the 
use of I Q's for higher age levels, since the M. A. scores re-
present different portions of the subjec~s respective total in-
telligence at different ages. The I concept as a mental age 
score divided by a chronological age score presupposes a con-
stancy of relationship between the two which actually does not 
exist. He devised a different method of expressin~ an individ-
ual's test performance which he describes in full in his book. 
Other writers have suggested using a profile chart, per-
centiles or standard scores instead of the customary I ~, · It 
awaits further study to determine which of these means, if any, 
should be adopted for expressing adult test results. 
1-D. Wechsler, Measurenientof - dul t Intelligence, illiams and 
ilkins Co. , Baltimore ,l94l, p .32-33 
2-Ibid . ,p.34-35 
23 
B. Non-verbal measurement 
The need for a different approach to adult intelli gence 
testing has long been recognized. Since the verbal and "cul-
ture loading" of the tests employed seemed to be their most 
objectionable limitations, the idea was conceived to construct 
a test which would not involve any language and hich would be 
as "culture-free" as possible. 
Although many studies(e.g. those of Termanl, ~echsler2, 
Lewinski 3 , Rabin4 , Wheeler5 , etc.) confirm that the quickest 
way to estimate one's intelligence is to measure one's verbal 
ab ility, such measurement becomes invalid with subjects ho fo 
some reason cannot demonstrate their verbal ability, i.e. with 
subjects who cannot read, write, hear, or with persons who do 
not speak or understand English. 
There has been much controversy as to the validity of non 
verbal testing in general. Some psychologists believe that 
verbal testing is the only possible means of valid estimating 
of one's intelligence; others think that non-language tests 
should be given to all subjects, not as a substitute, not even 
1-L.k . Terman, The Measurement of Inte_.!.ligence, Houghton 
Uifflin Co., 1925,p.362 
2-D . echsler, Op.cit.,p.258 
3- R.L. Lewinski, "Vocabulary and Mental ~.:easurement", Peda-
gogical Seminary(l948)22:24?-281 
4-A .L. Rabin, nRela tionship bet een Vocabulary Levels and 
General Intelligence",~ournal of Educational Psycholo~ 
(1944)35:411-422 ---
5-L. R. Wheeler and v. Wheeler, "Relationship bet een Reading 
bility and Intelligence among University Freshmen", ~ournal 
of Educational Psychology (1949)40:230-238 
24 
as a supplement to the verbal test, but as an additional in-
strument which enhances the observation of the individual. 
Thorndike 1 points out that it is very dangerous to use the 
term "intellect" and "intelligence" meaning the ability to wor 
with symbols and that it is still more dangerous to refer 
rather exclusively to the abi lity to work with ideas expressed 
in words. ile the verbal ability is unquestionably important 
in most life situations, there are still other abilities, per-
haps equally important, which so far have received much less 
consideration or none at all. 
Instead of ords, a non-verbal pencil-and-paper test 
usually employs pictures, geometrical figures, shapes and mazes 
The advantages of a paper-and-pencil test are the convenience 
of material , possibility for use as a group test and ease of 
scoring. Its drawbacks are the difficulty of obtaining suf-
ficiently large and clear pictures, the monotony of the task 
when successive tests all depend upon visual discrimination, 
the lack of opportunity to observe the subject in a variety of 
situations, and the cost of duplicating the materials. 
In 1911, Healy and Fernald2 published a battery of tests, 
some verbal, and some non-verbal, including picture puzzles. 
In 1915 Porteus published the first description of work with 
1-E.L. Thorndike, 
(1919)9:189-195 "Tests of!ntelligence", School and Society 
2- • Healy and G .~ . Fernald, "Tests for Practical Mental 
Classification", Psychological Monographs( l911)13-Whole 
Number 54 
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his Maze Tests . The Vineland Revision of these tests as pub-
lished in 1919 and the Ne Series of the Porteus Maze Tests 
appeared in 1933. 1 In 1916, Kent 2 ' 3 published the first de-
scription of work with his Graded Series of Geometrical Puzzles 
and with his Graded Series of Picture Puzzles. The Inter -
national Group Mental Test constructed by Dodd4 was another 
attempt to measure intelligence without words . In 1926, the 
Goodenough Drawing a Man Test appeared. 5 
Davey6and Line7 brought evidence to the conclusion that no -
I verbal tests involve the same "G" factor as verbal intelligence 
tests. Later Stephenson8 undertook very thorough research on 
1037 subjects. He confirmed that, especially when tests of 
"educing relations" were used, the same "G" factor ran through 
verbal and non-verbal tests. 
Since that time, several tests of the non-verbal type have 
been devised, standardized, and used for different purposes. 
1-s.D. Porteus; s.ualitative Performance in the Maze Test, The 
Psychological Corporation,New York, 1942 
2- G. H. Kent, •• Graded Series of Geometrical Puzzles" , journal 
of Experim nta l Psycn logy(February 1916)1:242 
3---- -- -- -. ".A Graded Series of Picture Puzzles",journal of 
Experimental Psychology(june 1916)1:422 
4-j . H. Edds, "The Nature of Verbal and Non-Verbal .Abilities", 
journal of Experimental Education(March 1936)3:225 
5- F .L. Goodenough , The Measurement of Intelligence by Drawings, 
orld Book Company, New York, 1926 
6-C .M. Davey, "A Comparison of Group Verbal and Pictorial Test 
of Intelligence", British journal of Psychology(l926)22:256 
7- .Line, "The Growth of Visual Perception", British journal 
of Psychology,l' onograph Supplement No .l5( 1931) 116-l-20 
8-0 • Stephenson, "Tetrad Differences for Non- Verbal Subtests" journal of Educational Psychology (1931)22:167-350 ' 
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They have been employed for clinical investigations , for fac-
torial studies , for prediction of academic success, etc. On 
the following pages, some of the more recent non-verbal paper-
and- pencil tests devised for and used on adults will be dis-
cussed. 
Survey of the Non- Verbal Tests 
1 . The Porteus Maze Tests . C. H. Stoelting Company, Chicago,Il • 
Hanual publfshed- byTraining School of Vineland, New Jerse , 
Department of Research,l924 
This interesting instrument has been employed for differe 
purposes . It is claimed to be a discriminating measure in de-
tecting juvenile delinquents . ~ rl and Milner1 used the test 
in vocational guidance . They praise it especially for its 
homogeneous character . Although the adult mazes have not been 
found sufficiently discriminating , Weisenburg2 reports that 
the test was well received by practically all subjects and 
that it is apparently as interesting to adults as to children . 
He found correlations of the order of . 3 and . 4 between dif-
ferent intelligence tests and the l lazes . In reviewing the 
various studies done with this test , Porteus3 states that his 
l-F .1 • ~arl and N. l1~ilner , The Use of Performance Tests of 
Intelligence in Vocational Guidance ,H .r,! . Sta tioriery Office, 
London , l929 
2-C . ~ eisenburg, Op . cit . , p . l25 
3-S . D. Porteus, "The Porteus Maze Tests" , Encyclopedia of 
Psychology, Philosophical Library,New York,l946,p . 384 
Laze Test has been found predominantly test of the capacity 
of foresight and planning . He believes that every valid test 
is to a ereater or less degree a test of planning capacity. 
2 . Progressive P trices . Perceptual test of intelligence . 
ges 6 and over • .J . C. Raven . H.K. Lewis and Co . , Ltd ., 
London, 1938 
This test appears to be , accordin to its revie, ers Ship-
1 ley and ~echsler , a welcome addition to psychometrics . Its 
highly abstract material might be , according to the riters , an 
excellent measure of "native .. intelligence rather than of aca-
demic achievement, educationa l opportunity or cultural back-
ground . To echsler it seems to be the first comprehensive 
attempt to measure intelligence in terms of a single intellectu 
function , that of visual perception . He objects to the fact 
that the author attempts to measure general intelligence 
through a single modality of performance . Furthermore , he 
criticizes the rather lo ceiling of the test . For this reason 
the findine;s of the Progressive I'fatrices are in line with re-
sults obtained with most other sensory and perceptual motor 
tests hioh, at higher levels at least , turn out to be relative 
ly undifferentiating . 
Bimoldi 2 employed Raven's test in several factorial 
1-H . Shipley and D. '7echsler, -·'Review of the Progressive 
1 '"'trices" ,The rental reasuremen t Yearbook , O. K. Buros, Edi to , 
Rutgers University Press, lew Bruns ick, 1949, p . 228 
2-H • .J · ~~ . Rimoldi, "Study of Some Factors Related to Intelli&;e e•• 
Psychometrika, (1943) 13 : 27-46 
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studies and claims that, in contrast to Wechsler, the Progres-
sive Matrices are loaded in several factors plus a factor com-
mon to all of them. He believes that several space and per-
ceptual factors are involved. 
3 . Culture-Free Test. Mental ages 12 and over. R.B. Cattell, 
The Psychological Oorporation,l941 
Oattell1gives a full description of his test, its parts, 
objectives, and principles of construction in the article men-
tioned below. s the title suggests, the test is supposed to 
be free from culture weighting. It consists of pictures re-
presenting(so the author believes) things and situations fa-
miliar to everybody regardless of his cultural background. 
These are: 
Human body and its parts 
Footprints 
Trees 
Four-legged animals 
Earth and sky 
Clouds, sun, moon, stars, lighting, rain 
Fire and smoke 
. ater and its transformations 
Parents, children and simple family relationships 
1-::t.B. Cattell, ~·A Oul ture-Free Intelli gence Test•• , J"ournal 
of Educational Psychology(l940)3l:l61-l?9 
Eating, drinking, sleeping 
Birth and death 
Running, walking, climbing, jumping 
Striking 
Sensing 
Emotional experiences-anger, grief, etc. 
The author is aware of the fact that different cultures invest 
some of these fundamentals with different meanings and that 
therefore such a test can be only relatively culture-free • 
He believes further( in agreement with Stephenson1 ) that his 
test which involves mostly "educing relations" is loaded with 
the ~'G" factor which he defines as the order of complexity of 
relations an individual is capable of handling. 
Upon experimentation with his instrument he found that it 
has validity in culturally homogeneous populations, that it is 
more culture-free than the Binet Test of A.C.E, but not quite 
so free as manipulative performance tests. 
rather favorable comment on the test was made by 
L.S. Penrose 2 , Professor of Eugenicr;s, University College, Lon-
don,England. He found that it correlated highly with the Binet 
I~'s (r- .66 to .87) and that intercorrelation ot the test 
proved to be rather low. In his opinion, the test should be ve 
useful provided that plenty of time is available for the 
1-V. Stephenson, "Tetrad Differences for Non-Verbal Subtests", 
Journal of Educational Psychology(l931)22:167-350 
2-0.K. Buros, Op. cit., p.228 
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examination. However, the directions would have to be modified 
if the test should be used with linguistically handicapped or 
deaf subjects. Since it is a pencil-and-paper test, it can be 
regarded as only relatively culture-free. 
While to Penrose the range of the test seems to be suf-
ficient, .,....echsler1 objects to its "restricted content range". 
He believes further that, although the abstract reasoning in-
volved differs from test to test, the role of the capacity for 
the visuo-perceptual organization is much overworked. He thinks 
that for this reason the test might be expected to be a less 
effective test of intelligence than the Revised Beta Examina-
tion or the Chicago Non-Verbal Examination which have a broader 
range. The test administration time seems to him to be too 
long. 
Shipley2found that the test is in fact r ather uninfluenced 
by cultural factors and that it is highly saturated with a 
general intellectual factor. Its limitation is its great simi-
larity to Raven's Progressive Matrices. 
4. Non-Language ]'Ul ti-Mental Test . Grades 2 and over. Terman , 
~tcCall,Lorge, Bureau of Publications, Teacher 's College, 
Columbia University,l942 
The test is designed to yield an estimate of intelli gen ce 
both for pupils and adults who do not speak English or who are 
1-0.K. Buros , Op. cit~, p.228 
2-Ibid. ,p.228 
3:1 
illiterate or deaf. It has verbal and pantomime directions. I 
utilizes different relationships among pictorial symbols. The 
manual contains mental ages and grade equivalents. The re-
liability is claimed to be . 86 for Form A and .96 for Form B. 
The Otis Self-Administering Test of Mental Ability scores were 
used as a criterion for item analysis. It was standardized on 
2531 children-grades 3 to 8 - in New York City schools. No 
adults were tested. The ratio method for derivation of the 
I ~ is used even for higher age levels. It is doubtful whether 
thus derived I Q's are meaningful for persons older than 12-13 
years. 
In the opinion of hitmer1 , a 30-minutes test composed of 
60 items which purports to differentiate mental age from 33 
months to 236 months assumes almost miraculous discriminative 
power. One point of score determines a mental age difference 
of three to six months. The motivation of the young or dull 
subject in a test which has all the practice exercises at the 
beginning of the test period is questionable, particularly in 
a test which uses pantomime directions and has items arranged 
in difficulty cycles. He believes that it might be a service-
able instrument for rough survey, but any of the tests standard 
ized on a narrower age range should be a more accurate mea sure. 
1-o.K. Buros, Op. cit., p.243 
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5. Revised Beta Examination. Grades 3 and over. R.1.~ . Lindner 
and M. Gurwitz, C.E. Kellogg assisted by N.W. Morton, 
The Psychological Corporation,l946 
Most of the test users agree that, inspite of the amount 
of work with this test and its restandardization, it does not 
fulfill the need for non-verbal testing of adults adequately. 
The echsler method of deriving I~ 's is used . Each of the sub-
tests scores is converted into weighted scores so that a pro-
file of the subtests may be secured, and, second, the computa-
tion of the I~ takes cognizance of the faot that mental ability 
as measured by the test declines with age after a peak of de-
velopment in the early twenties . Although this method of I Q 
derivation appears to be superior to the conventional ratioiQ, 
it has in itself little value if the test itself is not valid 
for the purpose designed . ccording to the Manual, the final 
standardization sample consisted of 1 225 white male adult 
prisoners. A coefficient of correlation of . 92 was found bet-
ween Beta I~ 's and ~echsler IQ's. 
Drake1 claims that some of the items are ambiguous, un-
clear in drawing, and some depend upon experiences with tools 
which makes the test inappropriate for women. Besides, there 
are only about 2 items in each subtest which are really critioru 
at each age or ability level . This fact and the shortness of 
the subtests might ccount for the relatively low reliability 
1-0.K. Buros, Op . cit . , p;259 
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of the test(.58). Its range is restricted at the higher levels 
of ability . It might be useful in cases of illiteracy where 
other superior tests are inappropriate, and when interpreted in 
liberal manner as being only a rough approximation to the con 
ventional r ex, . 
6 . SRA Non- Verbal Classification Form. Grades 9-12 and adults . 
R. N. l.~cMurry and D.L . Johnson , Science Research ssociates, 
1946-4? 
ccording to the anual , it was designed to be used mainly 
with high school and college students . It has 60 items. These 
are 11 of one form, namely to select the "most different" one 
of five pictures , but they involve two types of tasks: pictured 
logical relationships and geometrical relationships . The re -
liability of the test is claimed to be . 85. No data on validit 
are given . The whole testing time is 10 minutes . The re-
liability of an even fair estimate of the subject's "ability to 
learn" as they put it, is very questionable . This test resem-
bles most the Non- Language ~:u lti-Mental Test . Bures' Yearbook 
contains no comment on the test . 
? . Test AH5- Non-Verbal Intellige~. A. W. He iml. 
This test, apparently not yet published, is described by 
its author in the article cited below. It was designed for use 
with superior adults only. It contains four subtests , involvin 
1-A. • Heim, ••_ n Attempt to Test Hi gh- Grade Intelligence" , 
British Journal of Psychology(l94?)3? : ?0- 81 
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recognition of two-fold relationships, recognition of the 
principle on which a series is built, recognition of similari-
ties and opposites. The author states that a lthough this is 
a verbal test, most of it can be used without ords. 
Standardized Verbal Tests Containing 
Non- Verbal Subtests or Items 
1. Otis ":,uick Scoring Mental Ability Test . Form Gamma . 
Grades 9-16, .s. Otis, lorld Book Company, New York ,l936-
l939 
Chapanis 1 describes an experiment in which the validity 
of each item was investigated by finding the biserial coeffici t 
between the item and the total score on the test. He found 
these coefficients to be without exception positive, having a 
median value of . 61 . The reliability of the test was found 
to be . 85 . The I 's are derived by the deviation method de -
vised by Otis. 
2. California Test of 1:ental Maturity. Grades 1 through adult 
Sullivan , Clark , Tie gs, California Test Bureau ,l936- 46 
Strang2 found a low correlation between the non-verbal 
scores on this test and reading ability and concluded that it 
seems that the language part of this test measures one kind of 
1-Alphonse Chapanis , "An Experiment with the Otis ~uick 
Scoring Hental bility Test" ,Journal of Experimental 
Education(Harch 193'7) 68-'75 
2- R. Strang , "Relationship between Certain spects of Intel-
li gence and Certain ~spects of Reading" ,Educational and Psy-
chological 1\~ easurement ( 1943) 3:335- 360 
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mental ability and the non- language part another type . In her 
opinion , the language test is probably a better measure of an 
individual's basic mental ability . 
l Garrett objects to the use of I ' s for high er age levels 
and states that more research on validity of the test , and 
especially on validity of its various parts , is needed . 
An excellent addition to the test is its pretest of visua l 
acuity . 
3 . California Capacity ~uestionnaire . Grades 7 to 16 and 
adults . Sullivan , Clark , Tiegs , California Test Bureau , 
1941-42 
This test is an aboreviated adapta tion of California Tes t 
of Mental l!a turi ty and yields verbal , non- verbal and tota l I G. ' 
Its limitations, according to nastasi 2 are its length , con-
siderably short administration time(30 minutes) and the fact 
tha t its pictures are not sufficiently distinct . She suggests 
that percentile r anks r athe r than I Q's should be used at the 
higher age levels . 
l-O .K. Buros, Op . cit ., p . 223 
2-Ibid . , p . 222 
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Recapitulation 
From the foregoing discussion it is apparent that, althoug 
many attempts have been made at measuring the mental capacity 
called intelligence, there is still need for ouch further re -
search since no generel agreement has been as yet reached as to 
its nature and best way of measure~ent . 
Very few intelligence studies have been done on normal 
adult subjects . The discovered fact that intelli[ence and its 
components deteriorate during adulthood has not been so far 
sufficiently investi gated . 
Adult testing has been predominantly verbal and such pro-
blems as adequate sanpling , appropriate test contents and 
testing conditions, as ell as interpreting the results of test 
ing have not been sufficiently considered and allo'ed ~or. 
ron-verb 1 testing is relatively ne in this country . 
Kany studies with pictorial tests have been done by British in-
vestigators. 
Not a single one of the pictorial tests available has been 
devised prinarily for adults . Therefore , many of them are cri-
ticized for their relatively low ceiling or for ambiguity of 
their iteLls. Hany of the tests re qu ire from the subject only 
one type of response thereby assuming that intelligence can 
be estimated by measuring a single kind of performance . 
r:ost tests are ••trade tests" in that they are 
7 
devised to measure ability from the point of view of some prac-
tical purpose . Modern statistical methods are being applied in 
the search for valid criteria for the specifi c purposes to be 
fulfilled . The more specific the purpose and the more nearly 
valid the criterion , the easier becomes the task of gauging the 
usef Lness of the test . ~fuen tests are available for measuring 
accurately many abilities from many different angles , psycho-
logists may be able to formulate more clearly the problem of 
measuring general intelligence both wi th verbal scales and non-
verbal tests . In sp~te of recent progress , the measuring of 
intelligence as a science and as a profession appears to be 
still in its early infancy . 
This thesis constitutes an attempt to construct and 
evaluate items t o be used eventual ly in a non- verbal pencil-
and- paper test of adult intel l igence . 
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CHAPTER III 
DESORIPTI N OF THE INSTRLffilli}~ 
AFD OF ITS TRYOUT 
The instrument 
General and ~-~~i~~c-~~jectives . 
General objectives: 
The instrument is supposed to measure 
1. bility to carry on abstract thinking 
2 . bility to concentrate 
3. Persistence in working toward a goal 
4 . bility to grasp complicated relation-
ships and to readjust one's thinking 
to find the best choice among several 
possible alternatives 
Specific objectives: 
To measure 
1. Ability to recognize analogies in different 
kinds of relationships between common objects 
2 . Ability to detect a common element between 
two objects and to find an analogous common 
element among several other objects 
3 . Ability to detect the clue by which a 
picture series has been built and to 
complete such a picture series 
Determination of item content. The items of the test were 
constructed on the basis of 228 pictures dra~n on slips of 
paper 4 . 5 .. x 3" • These pictures represent objects from 22 
different categories, and are believed to be familiar to every 
normal adult . A list of the ca tegories chosen follows: 
1 . Humans 
2 . F:_ owers 
3 . TOJS 
4 . C mmon musical instruments 
5 . Tools 
6 . :Vri ting utensils 
? . Weapons 
8 . Sewing utensils 
9 . Household articles 
10 . Travel objects 
11 . Wearing apparel 
12 . Trees 
13 . Insects 
14 . Snakes 
15 . Four- legged animals 
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16. Birds 
17. Fish 
18. Dwellings 
19. Fire 
20. Transportation 
21 . Food 
22 . Vistas 
In building some of the items a particular picture needed 
to make the item more effective was not at hand . Since the 
items were recorded in verbal form, they could easily be built 
even when some pictures were not avai l able . For those items 
which proved to be useful ~he necessary pictures will be sup-
plied before the test is set up in non-verbal form. 
Determination of item form. The multiple choice type of 
item was chosen as the most appropriate in the light of the 
specific objectives set up. 
Description of the test parts. The instrument has three 
subtests: 
1. Relationships. 
l.Relationships 
2.Similarities and 
3 .Matrices 
Each item in this subtest consists of 6 objects- 2 stimuli 
and 4 choices. The subject is to detect the relationship which 
exists between the two stimuli and then to find a similar 
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relationship between two of the remaining four objects. The 
objects are numbered 1,2,3, and 4 respectively and the subject, 
using his answer sheet(see Appendix A) puts a check mark (x) 
below the number combination representing his choice. Only one 
choice in each item is considered and scored as the "right'' 
choice. The other two objects in each item have been chosen 
in such a way as to act most effectively as distractors but at 
the same time to lead to the correct answer if the "correct" 
reasoning is used. 
2 . Similarities. 
Each item in this subtest also contains 6 objects. The 
subject is supposed to find out what the common element between 
the two stimuli at the left is and find an analogous similarit¥ 
between two of the remaining four objects. He marks the answer 
sheet as described previously. 
3. Matrices. 
Each item in this subtest contains 9 objects-5 stimuli and 
4 choices. The stimuli are arranged in two rows. The first 
row contains three objects - each from a different category. 
The second row is built in the same way, but the objects are 
not arranged in the same order as above. Moreover, one of 
them is missing(see Appendix A). The subject is to find the 
missing object among the four choices at the right and mark 
his choice on the answer sheet in the appropriate space. ~fter 
he has done about 2/3 of the items, the test is made more dif-
ficult by leaving out one object in the first row,too. Of 
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course, the missing category in the first row must be represent 
ed in the second row so that the subject can figure out by in-
duction what has been left out and so can solve the problem. 
It is obvious that constructing a test of this kind is 
rather difficult . The ambiguity of responses to the vadous 
items (especially in Subtests 1 . and 2 . ) is to be anticipated 
and as far as possible, avoided . Therefore , the instrunent as 
a 'hole hAs been tested as to the objectivity of its items . 
The analysis of results is given in Chapter IV. 
The instrument is co posed of several subtests because it 
is believed that each subtest is getting at different kinds of 
mental abilities . Since intelligence see s to be a coffiplex 
mental po er, a better estimate of a person's mental endo rr.ent 
can be made if he is required to do several different tasks . 
It is also believed, that such a test is more interesting to the 
adult subject . This is an important factor since a person's 
interest obviously influences his concentration and therefore 
his performance on the test . 
The subject's conception of what is required of him is 
made to depend more on worked exanples ("entree"items) than on 
verbal instruction . The test , as it is now , could be used with 
deaf subjects ~ho can read . ~hen the test is eventually put 
into non- verbal form , the reading factor will be eliminated 
and the written directions may easily be replaced by panto~ime 
explanations . 
4.4 
The tryout 
Since the purposes of the tryout of the test ere mainly 
1) to investigate how many people would agree with the author 
as to the "correct" answer to each item and 2) to get some 
general reactions of the subjects as to the feasibility of the 
instrument as a whole, the items were tried out in verbal form 
to avoid the financial cost of duplicating pictures. 
Originally, the test had 79 items. It was given to a gro 
of 10 graduate students at the School of Education to get com-
ments on the clarity of directions , form of the test, time 
spent on each of the subtests and "reasonableness" or ambi -
euity of the various items . The test was then revised accord-
ing to the suggestions of this group . Sevente~n items were 
discarded because of great ambiguity . The directions and word 
ing of some of the items were changed. Each test booklet was 
provided with an answer sheet . punched stencil key(see p-
pendix ~) was used for scoring . In this form, the test was 
administered to a group of 117 subjects . 
The sample. The sample consisted of 77 graduate students 
at the School and of 40 high school seniors and juniors. 11 
members of the latter group were individuals who had already 
reached their 16th birthday. These two groups were chosen 
because it was assumed that they were composed of individuals 
of better than average intelligence who would be used to test 
1: 
I 
I 45 
si tu'3.tions and were rather ''test sophisticated" . It was furth 
assumed that , if an i tern could not be '!llorked out by e. represen 
tative proportion of this group , it should be discarded becaus 
it would be valueless if the test ~ere used on a more repre -
sentative saQple of the total adult population . Furthermore , 
if an item sho1ed significant discri 1inative power in this 
group , it could be assumed that it would also discriminate in 
a group of adults with average or below- average mental endo -
ment . 
Other assumptions made : 
1 . All the subjects have had approximately equal 
learning experience s outside of the formal 
school training 
~ . The subjects are equally familiar with tests and 
test situations 
3 . The objects i nvolved in the test are equally 
familiar to the sub jects 
4 . The reading ab i lity of the subjects is equal 
(This applies to the verbal form only) 
5 . The motivation of the suojects in takin@' the 
test is comparable 
6 . There is some ability in each individual to 
perceive complexity of relations 
7 . r.bili ties measured by the test are positively 
relsted to what is known as "intelligence" . 
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Test administration. The directions printed on the test 
booklets were considered to be self-explanatory. Therefore, 
no other directions or explanations to the subjects ere given . 
Test scoring. All tests were scored by the writer . A ~ 
punched scoring key was used to facilitate the work . One point 
1 d h k . .b I was a lowe for eac correct answer, ma ~ng a poss~ le score ofl 
62 for the entire test. 
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The test scores were analyzed to determine: 
l. The time required for test administration 
2. The mean and variability of the group 
3 . The difficulty of the items 
4. The internal consistency of the test 
Administration time. Forty-five minutes was set as a tenta 
tive administration time for the test. This time allowance was 
round to be sufficient in a ll cases. Many of the subjects com-
pleted the test in 30 to 40 minutes. 
Central tendency and variability of the group2 . The means 
and standard deviations for group A- graduate students, group E-
high school students and group C-both groups combined were com-
puted and are presented in Table 1. Since the central tenden-
cies as well as the variabilities of both groups A and B are 
comparable, they were treated as one group in further analysis 
of the data. 
Difficulty of the items. Table 2 . lists the test items 
giving in each case the total per cent of agreement with the 
key. The highest total per cent of agreement reached was 9?%, 
the lowest 3{o . More than one third of the items had a per cent 
of agreement of at least 50~ or better. 
Group 
Table 1. Means, Standard Deviations and 
S.E.'s of the Measures for 
Groups A,B and C 
Mean S.D. S.E. 
r-----------------------------------~1 
A 
B 
0 
Subtest 
I. 
I. 
I. 
I. 
I. 
II. 
II. 
III. 
36.58 
32.68 
35.30 
.93 
1.28 
.?7 
8.14 
8.00 
8.30 
.66 
.91 
.54 
Table 2. Per-cent of Agreement with 
the Key for Each of the 62 
Items rranged in Order of 
Magnitude 
Item Total % of 
Agreement 
...._ --------- ---
5 97 
2 96 
3 95 
1 94 
1 0 85 
1 85 
2 85 
9 84 
50 
Subtest 
II. 
II. 
II. 
II. 
III. 
III. 
I. 
I. 
I. 
I. 
III. 
III. 
I. 
I. 
III. 
I. 
II. 
III. 
II. 
III. 
I. 
Table 2.- Continued 
Item 
1? 
8 
6 
15 
2 
4 
6 
12 
15 
17 
7 
17 
14 
13 
19 
16 
7 
6 
11 
15 
4 
B'Y.:.t nn ll n f rv 
:.x. ool of r- JuG uon 
Library -
1_ 
Total ~~ of 
Agreement 
81 
80 
79 
79 
79 
79 
78 
74 
74 
73 
73 
72 
71 
70 
70 
69 
68 
66 
65 
64 
63 
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Table 2.- Continued 
I l 
Subtest Item Total% of 
greement 
II. 3 63 
I. 7 62 
II. 13 62 
III. 13 62 
III. 14 62 
I. 11 57 
I. 18 57 
I. 9 52 
I. 19 50 
I. 23 50 
III. 16 50 
II. 14 49 
I. 8 43 
I. 22 42 
II. 4 41 
III. 8 40 
II. 18 38 
III. 5 37 
I. 21 36 
II. 10 32 
III. 11 30 
Table 2.- Continued 
Sub test Item Total 16 of 
Agreement 
II. g 29 
I. 24 27 
III. 12 23 
II. 16 21 
III. 1 20 
II. 12 16 
I. 20 15 
III. 10 12 
I. 25 g 
III. 18 7 
II. 5 3 
Internal consistency of the test. The whole group was 
divided, according to the total test scores, into the upper 25 
and lower 25 %, and the middle 50% respectively. The following 
formula wa s used to compute the critical ratio between the per 
centage of correct responses in the upper 25% and the percentag 
of correct responses in the lower 25% 
Diff PlP2 
CR • -----
5 3 
where : 
Pp= percentage of correct responses in the upper 
25% 
P2= percentage of correct responses in the lower 
25~ I 
and where: 
The standard errors of percentages where obtained from Edgerton s 
l Tables. For the purpose of this study a critical ratio equal 
to or higher than 2 . 5?6 was considered statistically si gnifi-
1 
cant. The ratio corresponds to the l o"' level of confidence ;o 
meaning that the chances are 99 in 100 that a critical ratio 
of the magnitude stated above represents a true difference bet-
/ ween the upper and lower group . Table 3. lists those items in 
I the test for which the critical ratio was found to be 2 . 5?6 or 
higher . ( For the rest of the items, see General Purpose Table, 
ppendix B) . As seen from the table, 36 items show statistical ! 
ly significant discriminative power between the upper and lower 
group. 
A number of cautions and restrictions should be mentioned 
at this point . In the first place, it is not known what the 
1- H.a . Edgerton and D. G. Paterson, "Tables of Standard Errors 
and Probable Errors of Percentages for Varying Numbers of 
Oases", Journal of Applied Psychology (Sept.l926)10:3?8-391 
lr 
--------- -------------------------------------------------------
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Table 3. Critical Ratios of the Items in the Test 
Between the Number Right in the Upper Twenty-
Five Percent and in the Lower Twenty-Five 
Percent Arranged in Order of Magnitude . 
Total% of 
Subtest-Item Agreement 
III. 14 62 
III. 15 64 
III. 13 72 
III. 17 62 
I. 16 69 
I. 18 57 
I. 19 50 
III. 16 62 
I. 14 71 
I. 11 57 
I. 23 50 
I. 12 74 
II. 7 68 
II. 3 63 
r. 17 ?3 
I. 15 74 
II. 10 32 
r. 13 70 
III. 19 70 
Percent 
Righ t 
U L 
100 23 
100 20 
97 27 
97 27 
97 30 
87 20 
77 13 
83 23 
97 43 
80 23 
73 17 
100 53 
90 40 
8? 40 
9? 57 
93 50 
6? 20 
90 47 
90 4? 
Diff . C.R. 
77 7.7 10.00000 
80 8.0 10.00000 
70 8 .6 8 .07108 
70 8 .6 8 .07108 
67 8 .9 7.48288 
67 9.5 7.04288 
64 9.8 6.51503 
60 10.3 5.80313 
54 9.5 5.672907 
57 10.6 5.37210 
56 10.6 5.26292 
4? 9.1 5.16484 
50 10.4 4.?7906 
4? 10.? 4 .3559 6 
40 .5 4.20215 
43 10.2 4.19837 
47 11.2 4.16648 
43 10.6 4.04403 
43 10.6 4.04403 
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Table 3.- Continue~ 
Percent 
I 
Subtest-Item Total1~ of Right Diff. S.E.Diff 
Agreement U L 
I. 21 36 60 17 43 11.2 
II. 4 41 60 17 43 11.2 
III. 5 37 GO 17 43 11.2 
I. 7 62 80 37 43 11.4 
I. 6 78 97 63 34 9 .3 
II. 17 81 97 63 34 9.3 
I. 8 43 77 30 47 13.9 
III. 3 85 100 73 27 8 .1 
II. 14 49 70 33 37 11.9 
III. 8 40 67 30 37 12.0 
III. 4 79 93 63 30 9.9 
II. 15 79 90 60 30 10.4 
III. 7 73 90 60 30 10.4 
III. 12 23 40 10 30 10.4 
I. 1 94 100 80 20 7.3 
II. 11 65 83 53 30 11.4 
II. 16 ~1 37 10 27 10 . 3 
C.R. 
3 . 81834 
3.81834 
3.81834 
3.760805 
3.64414 
3.64414 
3.36875 
3 .33333 
3.08537 
3.07778 
:I 
3.00708 
2.86743 
2 .86743 
2 . 86743 
2.739726 
2.62693 
2 .60181 
,I 
tot 1 scores represent since no data are available as to the 
mental endowment of the group tested. s can be seen from 
II Fig . l, the distribution of the scores obtained on the construct 
ed test lacks normality , although there is a definite straight-
line tendency through the heavy populated part of the curve . 
Secondly, it cannot be assumed that, bec ause an item pos-
sesses internal consistency or correlation with the same cri-
terion, it is diagnostic of some unitary trait . The tot 1 col-
lection of items, although centering about the hypothetic a l 
tra it ca lled intelligence , is actually a mea sure of seve ral 
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t a l abilities . Unless a factor ana lysis or something e quivalen 
is made to establish the knowledge of the abilities being 
mea sured, the item nalysis will only be a rough approximation. 
Item difficulty and its discri minative power . At t h is 
point, Di amond1 claims that the l ack of difficulty ( hi gh agree0 
ment with the key) in an item is obviously an indication of low 
va lidity . He believes that the easier the item is, the more 
people get it ri ght and the less discriminating it becomes. 
~Vhile this is probably true of a chievement tests, it r a ises a 
very interesting question as to whether it can also be app lied 
" in evaluating intelligence tes t s. 
In comparing the item difficulty and its discri minative 
po er it wa s found th at: 
l - L.1 . Di amond, "Testing and Test Mqkers,., School Science and 
Ma t h ematics(March,l933) 32 :409- 413 
,, 
VariaDre li 
Score jFreq-,Sub-1 Per 
intervals 'ncies total~cents ll.l .2 .3 .4.5 1 2 3 4 5 
PERCENTILE SCALE 
10 20 30 40 50 60 70 
IXI+H+! ±· ~· -~~~i~~~~~~~i~f~Ji~~~~ i 
~ 
- ffi 'r=:r: 
~ 
• 1171100 II 
50-521 1 116 99. ~ 
47-49 I 9 ·-+--+ 107 91. -:- - ' _ _. ..lij~fim 
44-46 10 97 83. 
4.1-4;3 18 79 67. 
38-40 13 66 56. 
~ 
35-37 13 53 45. 
32-34 15 38 32. 1 FF 
29-31 15 23 19. ~ i I I ,, ...... 
26-28 I 5 I 18115.-41 ~ 
-
p::L 
:.l 
23-25 I 9 I 91 7.11 - ~ ::g: 
20-22 I 4 I 514.3 II -: J i [f] -..... ;. 
___:_t -~-~ 
17-19 4 1 ,9 II ~ 
80 90 95 96 97 98 99 
~ 
IIIII ~~eli i =z~r1 --cr 
:::::r. 
-
····-
. 
' -+ 
+- t=P I~ 
+: 
t::::l !-t-H 
-'- +-
.,.. .... ~ , ...... _.j.. Fi=ffff 
1~16 1 n:nn: · 1- -rt~E##illti l ll!l l ill! ltltnl I I il l i i: !ITI II I r=l Ft~l1:t~ ~~-~ I 
I 
~ 
..____ 
.---
; 
:t==:::: 
Median 1~1 .2 .3 .4.5 1 2 3 4 5 10 20 30 40 50 60 70 so 90 95 96 97 98 99 .5 .6 .7 .8 99!9 
1 
•• S 
1 
1 1 1 1 1 1 1 1 1· 1 1 1 1 1 1 1 1 1 1 1 1 1 TIT!_ I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 m 
,evianon ca e -3 u -2 u -u N1 +u +2 r:r + Jir:r tJ1 
,.,orld Book Company, Yonkeu-on·Hudson, New York,_ and Chic:aio, Illinois. Copyri~t 1938 by World Book Company. Copyriiht in Great Britain. All righu r~ert~ed. I' RlNT>:u '' u .•. A. ONl'C-• :00 
1) the per-cent of agreement with the key for the most 
discriminating items is in most instances between 
50 and 70%. In these items all the distractors 
were about equally effective 
2) those items which show significant discriminative 
po~er but a per-cent of agreement in the 20's and 
30's are mostly items where one or more distractors 
were chosen poorly or where one particular wrong 
choice was made ~ a considerable proportion of 
the group. Therefore , the rather low per-cent 
of correct response can be attributed in these in-
stances to the ambiguity of the item 
3) as to the non-discriminative items, almost half 
of them reached a percentage of agreement with the 
key of 807o or more . This shows that the i terns 
(e.g.I-2) are too easy to be of any discriminative 
value. }lost of the others seem to be non-dis-
criminative because of great amtiguity rather than 
because of ease, since they were marked correctly 
by a very low percentage of the total group (e.g. 
III-l,I-21) 
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CHAPTER V 
SID.'lH.A.RY AND CONCLUSIONS 
CHAPTER V 
S~~RY AND CONCLUSIONS 
Summary 
Purpose of the study. The purpose of this study was to con-
struct and evaluate items which might eventually be used in a 
non-verbal pencil-and-paper test of adult intelligence. 
I Description of the items. The items were constructed on th 
basis of 228 pictures representing objects from 22 different 
categories. 11 of the items were of the multiple-choice type. 
They were then arranged (in verbal form) in a series of three 
subtests. Subtest I.-Relationships-was designed to measure the 
ability to perceive ana logie s in relations of various kinds. Sub 
test !I.-Similarities-was supposed to measure the abi ~ity to de-
tect a common element between two objects and to find an analo-
gous similarity between other objects. Part III.-Matrices- was 
designed to measure the ab ility to find the clue by which a 
picture series has been built and to complete such a p~ture 
series. The whole instrument consisted of 62 items. The subje 
was required to read the printed directions preceding each of 
the subtests and then, using an answer sheet, place a check mar 
in the appropriate space. Time allo ance was 45 minutes. 
Scoring was done by hand by means of a punched scoring key. 
Aside from the objectivity of scoring, other considerations 
of item construction included non-ambiguity, interest, and in-
dependence of knowledge of specific subject matter. 
Administration of the instrument. The test as a whole was 
1 administered( in verbal form ) to a group of 10 graduate studen s 
at the School to determine the length of time required for 
administration and clarity of directions, and to gauge the ambi l 
guity of the items. The test was then revised and administered 
to 117 adult subjects to determine: 
1) The time required for taking the test 
2) The mean and variability of the group tested 
3) The difficulty of the items 
4) The internal consistency of the test 
Conclusions 
1) It was found that 45 minutes was sufficient time 
for taking the test. 
2) The high est possible score on the test was 
62 . The mean score of the group was found 
to be 35.30 with a S.E . of . ?? . The S. D. was 
8 . 30 and its s.E. was found to be . 54 . 
3) The highest per-cent of agreement with the key 
(computed for each item) was 9?%, the 1o•1est 
3~ . On about l/3 of the items the per-cent 
of agreement with the key was ?Oj~ or better. 
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4) Thirty- six items in the test showed statistically 
significant discri inative power between the upner 
and lo er 25,·; of the group . T enty- six i terns 
sho ed l ittle or no discriminative po~er and one 
i tem sho ed negative discriminative po er between 
the two criterion groups . On the whole , the non-
discriminative items were either too easy or too 
ambiguous to be of any value at all 
5) }"ost of the Hatrices( i .e. items III- 13 to III- 19) 
were found to be the best items in the whole test . 
They proved to be rather non- ambiguous and had 
distractors which were found to be about equally 
effective 
6) Some of the items in the test proved to be more 
objective and more discriminating than others . The 
next step would be to have the few additional 
pictures drawn , to set up the non- verbal form and 
to try it out 
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CHAPTER VI 
LIMITATIONS AND SUGGESTIONS 
FOR FURTHER RESEARCH 
CHAPTER VI 
LlllfiTATIONS AF D SUGGESTIOFS 
fOR FURTrlER RESEARCH 
Limitations 
1) The greatest limitation of the study ~as the fact tha 
the test was tried out in verbal instead of in non- verbal form . 
It is impossible to state hat the changes will be when the 
items are tried out in non - verbal form . 
2) It was not possible to tes~ the group with any other 
standardized intelligence tests . Therefore , it cannot be repor 
ed how the scores earned by the subjects on this test would com 
pare with their scores on other instruments . The constructed 
items can be therefore vie ed as having face validity only , i . e . 
they are believed to measure those abilities hich they were in 
tended to measure (seep . 40- 4 1 ) . 
Suggestions for Further Research 
1) The limitations of the items showing less than siGnifi -
cant discriminative pomer or a small percentage of a greement 
with the key should be investigated and the items"correctedu . 
~) The few additional pictures should be drain and the in-
strument should be put into non- verbal form . It should then be 
g iven to a representative Group ~ adult population together 
ith several standardized verbal and non- verbal tests of adult 
intelligence . 
3) mhe performsnce on the various tests shou l d be com-
pared with the performance on the constructed instrument . The 
test should be then item- analyzed and revised . 
4) The experimentation 1' i th the test should be continued 
until enou~h discriminative items have been selected to make 
possible the construction of two forms of the test . ~hese 
should then be standardized on a representbtive adult group . 
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APPENDIX A 
·I 
I 
I, 
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18 13 14 83 24 34 
1\e () () () () () () 
1~ 13 14 B3 24 34 
B. () ( ) () ( J () ( ) 
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c. () (J () () () () 
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D. ( ) ( ) ( J ( ) ( ) ( ) 
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1 • ( ) ( ) ( J ( ) ( ) ( } 
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Directions: 
D. nit ten 
c. cock 
D. broom 
1. sleigh 
2. spider 
3. hammer . • 
4. oak tree 
5. vase 
6. man 
7. cock 
8. river 
icture Intelligence ~ es 
(.Adults .. } 
Experi~entel Form. 
Subtest I. 
Relat ionships. 
l· vKY 
~0 
The t•.•J o ob jects at the left are related in l'lOine way. 
In 0uestion A.- the man lives in a house. You are to 
find a similar relatTOri'ship bet·"'een two of the four 
objects at the right. In question A. such a relation-
ship exists bet~een objects 3. and 4.- namely bird 
and ~· Therefore, usine; your answ·er sheet, put 
a obeck mark(x) in the parentheses mark: d "34" • 
house l. e;un 2. cha ir I. bird 4. C8 'Se 
In question B you ore eoin~ to put a check Qark in the 
pnrenthe ses r.mrked "13" because t he relBti on ship exists 
betneen objects nur.1ber 1. and 3., n::tr.:e ly f~love on d shoo • 
sock l.glove 2.hnt 3.shoe 4.tie . 
Go on to the next question. Check your ansv7ers only 
on the asnwer sheet. Do not xxxxxncr:nrk mark this 
----booklet in an:£ WU;'£o 
chick l. man 2.~·hite girl 3. Indian 4.dcg 
rue; l. washing 2.sock 3.shoe 4.man 's hnt 
machine 
horse l. so ilboa t r:. sail 3.anchor 4. steam ship 
cobweb l.bee 2. dop; 3.hive 4. snAke 
nail lo p;un 2.arrow 3. S'\"TOrd 4.bow 
acorn 1. hen 2.chicken 3.cock 4.ep,p, 
flo""!er l. hat 2.sock 3.shoe 4. swer.Jter 
harme r l.coke 2.top 3. shoes 4.child 
dor; l.bird 2.spider 3. benr 4.bee 
sea l.e;un 2.target 3. surrod 4.ar-row 
9. snail squirre l 
10. iron . board . 
11. bl·mket umbrella 
1~ .. automobile airplane 
l:-3. lomb • gropes .
14 . P'-J.rk ~ate 
15. river hir~h·<:BY 
16 t·1ble stove 
1?. boy r,irl 
lSo anobor • sail • 
H~. cnr bo:.:.t t 
ironin£1' hOf:'IT"d 
. chair . 
>' I 
picture 
::.2. hen river 
r<?. 
.._.;. bed cnr 
24o tnrre t 
dor; 
--2-
l.wheelbarrow 
l.knife 
1. rubbers 
l.bird 
l.cow 
l.roof 
1. boat 
1. plate 
]..ribbon 
l.gloves 
l.dog 
/ 
" / 
J~bills 
l.rug 
l.dog 
1. overcoat 
lapiano 
74 
2 o s .c · rl-} 3Acar 4. <>led 
2.pan 3.saucer 4.cup 
e:..tie 0. s'.·reoter 4. shoes 
2 . fish 3.doe 4.s11ell 
2.elepho.nt ~5 . flD'''er".l:. apple 
2.door ;).windovr 4.hOU['6 
~.car 3. en~ine 4. r1i rplnne 
2. spoon 3.f'ork 4.pan 
2.mitten 3.tie 4.rubbers 
2.hat 3.sboes 4.sweater 
2.crab :5 duck 4.snuirrel 
~ 
~~) ;,:-
I 2.road 3.river 4+..,.~-
--- yy 
2.table lamp 3.chandelier 4.flash-
lirht 
2.cow 
i:.socks 
3.cat 
lamb 
4,.mt{tt'bl 
2.airplnne3.envelope4 ocn nc 
3oironinr 
hnl'l.,..n 
4. nnir 
. 
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Subtest llo 
Similarities 
Directions: The t~o objects at the left are similar in some woy. 
In question A.-~ the plate and ~ are used for 
se~vinp; meals. From the four objects at the right 
bot~ needle and scissors are used for sowine: 
r •• pV.1te cup ll.umbrella 2. needle 3.scis - ors 4.cha1r 
B. 
c. 
Do 
1. 
..... 
~. 
~~ 0 
4. 
5., 
Uo 
?o 
Do 
9o 
10. 
lL. 
l"' '-'0 
13o 
l4o 
knife 
iron 
bell 
pen 
hat 
button 
rinr, 
cup 
oxen 
,·un 
knife 
Put a check mark in the parentheses marked "23" on your 
answer sheet, becuuse the sirni lqrity exists bet~een. 
objects 2. and 3. in question A. 
In flUestion B. you will put your check mnrl:: in the paren-
·~'l eses narked "34 because the sioilari ty exists between 
nail and needle. 
scissor~.ha~er 2.wrench 3.na11 4 .. needle 
Go on to the next questions usimg only your uns"'er sheE't 
for marking your answers. 
-wushine; l.bottle 2.basket 3.broom 4.mop 
machine 
-top l.cnt ~ .. har:1I11er 3.apple 4. saw 
-pencil l.mitten 2.,hat 3.r,love 4otie 
-umbrella l.sock 2 .• sweater 3.nitten 4. shoe 
-ssfety pin l.knii'e 2.harr.f"ler 3.pliers 4.ax 
-r;love lopenrls r: .. s,~ren ter 0.tie 4 .. shoes 
-plate l.pan 2o bowl 3.,spoon 4.l>ottle 
-enr:ine loelephnnt r:.lnr:b 3 .. car..el rl 0 ru lJ lJ 1 t 
( t rrJ in) 
-b0'\'7 1 . bullet [.bow Hnd ~)"sword 4 o orro·n 
nrrow 
-ax 1. sci s :.ors 2. ,~Jren ch 3o S ::.: 1N 4o}l3 :'' Cr 
uriei'cn se-c· .nc lobillfolu 2 o vrri s t':Je tch 3opcncil '1e poc}·.et-
\'!.' ttCh 
snxaphone-whistle loautomobile 2 o sle i ~~h 3okite Ll o ~aik1"~~~;rt 
sailbm t 
pe ."l rls -rib ':Jon lo flo•.,er ::::.,ch"ti:r ~s .. necdlc 4ooicture 
biru but~<·rrl, loshell ~- o c:! t 3o duel·: 'to fish 
rr· .. ~> i 1 .uv· =IJ rUlltfl lof ,n : .. o iron 0ar' J io <1otonster 
m~1c 1: int 
umb re 11<. ~ ru J .. ~ r ~; l o svreu tur ::;ohat 3onit~on 4 .. tic 
76 
l.duck 2. snalce 3.beo. r 4. cn+erpi ll ur 
acorn 
grapes 
16 picture 
-
envelope l.ball 2. jumping 3.j ck o' 4 .top 
roP3 lantern 
17 . ftsh 
-
shell l.turtle 2.bird 3.fror, 4. dor; 
18. sun 
-
stars l.moon 2.1nr.1p 3.cg ndle 4 . f o sh 1 i r-h t 
Subtest III. 
1.~a trices. 
Directions: The first ro~ contains objects of three different c~ter,ories. 
A.o 
In 0ucstion A. these are : a home appliance, food and an 
anim~l. The second row is built in the snme way. ~otice t~t 
the objects representing the different caterories are not 
arrnnp;ed in the snoe order as they are in the first row. 
You arc to find the missin~ object aoonp, the four pictures 
at the ri~ht 0.1 j• usine your answer sheet, place a check(x) 
in the corrcspondinr parentheses. 
broom ('T'1pes cat l.r;un 2. S"'C'..l tcr 
c· L c r.1op ? 
I'hc r1i.J inr object is of course "dor:;". Thcr• 1'ore, jJUt a 
cr-·cok I'l:Jrk in the £>'3rcnthcscs mnrked "3". 
1:: nue:tion rJ.- c•.:!'t·dnly pan nnd plate r;o tor:ethcr ns 
· e.l r,s boy ''nd (';irl. Therefore "top" is mir; :·inr;. Check 
tfJP pnrenthe!>eH r:J·~rked "4" bc;cnuse " top " is tlte fourtb 
object n~onr your choices. 
uu ll r-irl p:m l.chick :.: . hn t 
pl:J tc ., boy 3. 00'''1 4otop 
n· •r 110 r-o bo:1t L.Ch'lir ;o5t P,.l[. 
~ () . ·c >J lc ,. 
. '. "" 5. t 1• 4.b ~ d 
<"ltlp 
1. p n 
• cnt 
en r;le 
3. cun 
sled 
4. lamb 
5 .. clasc:·es 
rinG 
b. U.r.J.brelle 
plate 
7o o:x-cn 
~0'1t 
llo ··u'tt> C..t .• lP 
rG.dio 
penc ~1 
fish 
? 
cow 
? 
butterfly 
dog 
briefcase 
bottle 
spoon 
? 
cl(. '1hon t 
l) 
1 u. 
-5-
har.ner 
screw driver 
bird 
r,oat 
boat 
dog 
hen 
bee 
spoon 
? 
scissors 
suitcase 
lomb 
c·.re 1 
f;}(;[, t. 
fire 
s c . c.,., d river 
'? 
• 1. ., c l . · l 
• 1 !' l L · r· c 
l.bell 
3.broom 
2o toaster 
·1: .neF:dle 
l .. spider 2.cow 
3.cnterpill3r 4.shell 
l.horse 
3.ring 
l.duok 
3.fish 
1. shoes 
3.s'l'.'catcr 
l.homner 
3.nail 
l.horse 
3oi'10U~e 
1. iron 
3. r •td1o 
lopli c:rs 
3.su"·.' 
l e :-:lei {';h 
;, o T'O"'l> :J•: t 
2 o SVTOrd 
4. stem ship 
2.cow 
4. snake 
2. socks 
4.hat 
2.nerdle 
4.pliers 
L.bottLc 
4 • to -: ~ · t , r 
, • to'·: -: r, . r 
• c·!1 ·1 n e 
77. 
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l2.ch1sel pencil wheelbarrow l.s~w 2.nail 
lawn mower scissors ? 3oscre driver 4.,pltcrs 
13 .. 
11. 
15. 
lGo 
l? o 
l8c 
l£ o 
!'row su 1nose that some word in the series is illc~ible ( or has 
been lost.) You are to figure out from the rest which object 
belonr_:;s into the series and murk it on your answer sheet as be-
fore .. 
xx-·:·7:Y. hat l.do~ 2. sir J .. 
chn ir a 1 ;le 3. shoes l:. pen 
~he illeGible object in the first row must be some kind of 
furniture because the ~ord " chair" ap~ears in the second 
row9 Apple and bread go together, therefore the missing 
object rust be sone kind of clotl1ing- i. e. shoes. Checl:: 
therefore the pnrenthencs rnark:ed "3". 
SB il:JQ:l t benhive 1. he. t 2. cnr~e 
f:] ovc: s stenr .ship 3.tie 4.c'Jr 
XY: ~~ -.; .. : . .V. ::--./ pen gun 1.arrov1 2.spoon 
, cup pencil 3.hnt 4.w9tch 
s irl X'XiCiXY.f. ball llo table ::::.r~dio 
? boy chn ir 3oC::lt 4. top 
:XX y ·' Y. > losocks r., h (' t 
·-~ ') t :'.io tie 4.,t"littcn 
r· dio fish loviolin 2ob':'tlJ 
llnn; P I' duck ? 
burc'U 
CL) r:~ I') kn1fe 3.,p·1r· rl!utc 
Sll J '1 • 0 b e. ti 
? w y· ·. ~me socLs 3o crib 4~ln: ._;J 
Pictu1c LJ vb1l '""8 l.o ':::'est 
~
SCORING KEY 
. hme 
e L • ti on ~h 1 ps • 
1:3 14 (3 f:4 34 12 13 14 :~3 ~4 34 1::2 13 14 83 24 34 1\.. ( ) ( ) ( ) ~1. ( ) ( ) ( ) ( ) ( J 14. ( ) ( ) ( ) ( ) ( } 1·1 ~3 ::.'i 0':1: 1'" 13 14 f3 [4 34 1:::. 13 l''.t: :--:3 :'4 34 .... 
.o. ( J ( ) { ) ( ) ....... ( ) ( ) ( ) ( ) ( ) 15 • ( ) ( ; ( ) ( ) ~ ) "-' t.:,... , '7 1'1 ....,3 ~~ ~~4 1'- I..:> 14 ...,,.,. ,..4 :)4 1f '5 1·.!: ·~ .4 34 .... ) .. ,_,..) ...... -c. ( ) { I { ) ( ) ( } ~3. ( ) ( ) ( ) (} ( ) lG. ( ) ( ) ( ) ( ) ( ) 
' L.: 14: ' 'L 1 34 1~ 13 1·1 ... ,., :=1: ~)4 1~ 1'.( 1·1 < ~ .-1 31 tJ.:> ~ "r ' v '-' ...... D. ( ) ( ) { I ( ) ( ) :::4. ( ) ( I ( J ( j ( ) 17. ( } ( ) ( ) ( ) ( ) I ) 1'/. 14 r 7 '4 :~4 1r 14 :.:3 ·~4 34 1~· r~ 14 [3 :4 34 .) <) l. ( ) ( ) ( J ( ) ( ) ~:5. ( ) { j ( j ( ) ( 1 13 .. ( ) ( ) ( ) ( ) ( ) 1:) 14 f3 =-.4 J4 
C;. ( J ( ) ( ) ' ) 1~ 14 (,'3 r· 34 II. S1milfn~1 t1 es. III. ~'A trices. 3 ( J ( I ( I (' ( ) 
.- '7 . '{ 
' 
'J 
·'+ -: /! •· ·7 : .,_,., 

PPENDIX B 
• 
jl 
Subtest-Item 
I. 1. 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20 . 
21. 
22 . 
23 . 
24 . 
25 . 
II. l . 
2 . 
3 . 
4 . 
5 . 
6 . 
? . 
8 . 
9 . 
10. 
11. 
12. 
13. 
14. 
15. 
Genera l Purpose Table 
Total>; of 
Agreement 
94 
96 
95 
63 
9? 
78 
62 
43 
52 
85 
?4 
?4 
70 
71 
74 
69 
?3 
57 
50 
1 5 
36 
42 
50 
2? 
9 
85 
85 
3 
41 
3 
79 
68 
80 
29 
32 
65 
1 6 
62 
49 
79 
2 .?39?3 
l. SlBle 
0 . 00000 
2 . 01332 
1. 81818 
3 . 64414 
3 .76081 
3 . 368?5 
2 . 47?6? 
1.?54?2 
5 . 3?210 
5 .16484 
4 .04403 
5 . 6?291 
4 .1983? 
? . 48288 
4 . 2021 5 
?.04288 
6 . 51 503 
0 .?3582 
3 . 81834 
1.58900 
5 . 26292 
1. 45113 
1.19?79 
l. 3?384 
o.ooooo 
4 . 35596 
3 . 81834 
0 . 506?31 
0 . ?3582 
4 . ?7906 
2 . 24143 
1.62933 
4 .16648 
2 . 62693 
1. 3?384 
2 . 31438 
3 .0853? 
2 . 86743 
General Purpose Table-Continued 
Subtest-Item 
II . 16. 
17. 
18. 
III. 1. 
2. 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
Total~'b of 
Agreement 
21 
81 
38 
20 
79 
85 
79 
37 
66 
73 
40 
84 
12 
30 
23 
62 
62 
64 
50 
72 
7 
70 
C.R. 
2 . 60181 
3.64414 
0.81712 
o.ooooo 
1. 77362 
3 . 33333 
3 . 00708 
3 . 81834 
1. 857 20 
2 . 86743 
3 . 07778 
2 .13565 
1.10874 
- 0 . 61430 
2 . 86743 
8 .07108 
10 . 00000 
9 . 52381 
5 . 80313 
8 .07108 
0 . 00000 
4 . 04403 
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